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(71) We Geigy (UX.) Limited, a 
British Company, whose Registered Office 
address is Simraisway, Manchester, 22, Lan- 
cashire, do hereby declare the invention, for 

5 which we pray that a patent may be granted to 
us, and the method by whidi it is to be per- 
formed, to be particularly described in and by 
the following statement: — 
Hie jffesent inveaticKi relates to processes 

10 of inhitnting ihe corrosion of metals particu- 
larly of copper, or alloys containing cofq>er, in 
aqueous media. 

It is well known that surfaces of a^yer or 
of allo3rs conuining copper are susceptible to 

15 corrosion and staining or tarnishing in aqueous 
media. FxirthennOTe, copper corrosion pro- 
ducts may catal}^ decomposition of organic 
media in omtact with the tarnished cc^per 
surface and may also induce corroaon of 

2Q metals such as aluminium or iron. 

Methods o^ inhibiting the corrosicm of 
copper surfaces may be broadly classified 
under two headings. The first heading relates 
to methods in which the copper surface is sub- 

25 jected to a single applicaticH) of inhibit<M:, for 
instance by dipping into a sohxdon containing 
inhibitor or applying a polish comprising 
an inhibitor. On the other hand^ there are 
methods in wliich the copper surface remains 

30 in contact with a medium containing a reser- 
voir of inhibitor, for examine in the case of 
anti-freeze applications, or when a copper sur- 
face is contaaed with a detergent compositicm 
containing a suitable inhibitor. 

35 It is an object of the present invention to 
provide processes for inhibiting such corrosion 
of copper or cc^per alloy surfaces which pro- 
cesses fall within each of the aforementioned 
headings. 

40 According to the present invention, there is 
provided a method of inhibiting the tarnishing 



of copper or alloy of copper comprising con- 
tacting the surface of the copper or alloy there- 
of with a solution containing 3 - amino- 
1:2:4 - triazc^ having the formula: — 45 

HC C — NH^ (1) 

\ y ' 

NH 

Although the method of treating a surface of 
coffer accordiiig to the ijresent invention may 
be effected using any suitable sdvent for Ae 
compound of formula I, it is advantageous for 50 
most purposes to employ water as the sole 
solvent or as the major ccnnponent of the 
solvent system employed. In certain applica- 
tions the use in the solvent system employed 
of a prc^rdon of a solvent more vohuile 55 
dian water is b^eficud, for example^ in 
polish compositions wherein the polish com- 
posirion is to be allowed to evaporate fzxMn the 
treated surface. For such applicadcms the use 
of solvent systems omsisting of mixtures of 
water with water-miscible, vlatile solvents such 
as acetone or iso^ropanol is advantageous. 

The proportion of the compound of 
fcurmula I in the soluticm employed in the 
method according to the present invention, may 55 
vary acccndii^ to the mode of q>plication of 
the solution to the coj^er or copper alloy 
surface. It is preferred to use, however, in 
most applications a prc^ortion of the com- 
pound of formula I within the range of frcmi 70 
0.005% to 5.0% by weight, a proportion with- 
in the range of from 0.05% to 2.0% by wei^t 
being particularly preferred. 

There are various means by which the 



[Price - 



2 



1^2,133 



2 



method of the present invention may be put 
into effect, the choice depending mainly on 
the physical form of the copper anicle to be 
treated and also on the nature of the desired 
5 treatment. 

For instance, decorative ardcles, of copper 
or of coi^r allo3rs may be polistied and a last- 
ing tarnish resistance imparted thereto, by 
polishing the article in conventional manner 
10 with a polish having an aqueous or substan- 
tially aqueous base and containing a compound 
of formula I. 

If the polish base comprises a mixture of 
water and alcohol, for instance iso-propanol, 
15 it may contain if desired, an abrasive such as 
a-alumina, red iron oxide or silica, preferably 
in a finely-divided form for instance in such 
a state of subdivisicm that at least 90% by 
weight of the abrasive material will pass 
20 throu^ a 325-mesh (B.S.S.) sieve. Such 
polishes are normally allowed to dry on the 
polished surface and the dried film removed 
subsequently by light dusting. 
An alternative form of metal polish contains 
25 water as the sole solvent and normally con- 
tains, in addition to abrasive niaTerials, one or 
more anionic or non-ionic surface-active 
agents. The proportion of surface-active agent 
is normally and preferably within the range of 
30 from 5% to 30% by weight. In order to 
assist in stabilising such aqueous polish pastes, 
a proportion of gelling agent widiin the range 
of from 0.5% to 5% by weight is preferably 
present. Suitable anionic surface-active agents 
35 for use in such pastes include, for example, 
alkanolamine or alkali metal salts of hi^er 
fatty acids such as triethanolamine- or sodium 
stearate, or lauryl sulphate or sodium dodecyl 
benzene sulphonate. Suitable non-ionic sur- 
40 face-active agents include, for instance, the 
condensation products of ethylene oxide with 
alkyl phenols, higher fatty acids or higher 
fatty amines such as the condensaticwi pro- 
ducts of nine molar proportions of ethylene 
45 oxide with one molar proportion of nonyl 
phenol, stearic acid or hexadecylamine respec- 
tively. The gelling agent which may be present 
may be, for instance, methyl cellulose or poly- 
vinyl pyrrolidone having a molecular weigjit 
50 in the region of 40,000. 

In order to impart lasting tarnish-resistance 
to small, ncm-decorative articles of copp)er or 
copper alloy which do not require polishing, 
it is usually most convenient to apply the solu- 
55 tion of the compound of fonnula I by a simple 
dipping technique. In this technique, however, 
it is preferred that the copper article is not 
maimained immersed in ^e solution for an 
unduly long time, that is a period longer than 
50 five minutes. After immersion, the treated 
copper article is advantageously rinsed wdl 
in water and dried using, for instance, a stream 
of warm air. 
Another important application in which the 
65 method of treatment of the present invention 



is valuable relates to the inhibition of stain- 
ing of cudery consisting of copper alloy dur- 
ing the washing of such cutlery with detergent 
compositions and during any subsequent dry- 
ing operations. Such detergent compositions 70 
conventionally OMitain sequestering agents for 
calcium and other polyvalent metal ions, in 
order that these metal ions will not be pre- 
cipitated from solution during the cleaning 
operation. Alkali metal poly-phosphates arc 75 
often employed as she said sequestering 
agem, examples of such poly-phosphates being 
tecrasodium pyrophosphate, pcntasodium tri- 
poly-phosphaie and disodium dihydrogen pyro- 
phosphate, penta-poussiixm tripoly-phosphate, 80 
sodium and potassmm metaphospiiate as well 
as commerciaUy available mixed salts such 
as "hexasodium teiraphosphate" and "hexa- 
sodium hexametaphosphate**. 

In addition to the sequestering agent and 85 
the compound of formula I, the detergent 
composition may advantageously contain a sur- 
face-active agent. While the surface-active 
agem may be, if desired, a non-ionic surface- 
active agent such as a polyalkylene gl>xol 90 
derivative of a loi^-chain fatty amine, or a 
carionic surface-active agent such as an alkyl 
P3rridinium halide, for instance cetyl pyridin- 
iiun bronude, it is preferred to employ an 
anionic surface-active agent. Examples of pre- 95 
ferred anionic surface-active agents include 
compounds of the fonnula: — 

II 

ROSO,M 

wherein R represents an aii|^tic hydrocarbon 
group and M represents an alkali metal or 100 
anrnioniimi radical. The compound of formula 
II may be, for instance, sodium myristyl sul- 
phate, sodium hexadecyl sulphate, potassium 
stearyl sulphate, ammonium oleyl sulphate, 
sodium lauryl sulphate, fK>tassium lauryl sul- 105 
phate, ammonium or sodium stearyl sulphate 
and sodium oleyl sulphate. Other preferred 
classes of anionic surface-active agents in- 
clude» for example, alkali metal alkyl benzene 
sulhonates, such as sodium dodecyl benzene 110 
sulphonate and sodium dodecyl naphthalene 
sulphonate; alkali metal salts of secondary 
alkyl sulphates such as the sodium and potas- 
sium salts of 2 - ethylhexyl sulphate; and 
alkali metal and ammoniimi salts of alcohol 115 
sulphates such as the sodium, pocassitmi and 
anunonium salts of lauryl alcohol sulphate. 

The surface-active agent is preferably pre- 
sent in the deteigent composition in a pro- 
portion of up to 40% by weight based on the 120 
total weight of the ccMnposition; more pre- 
ferably, however, the surface-active agent is 
present in a proponion within the range of 
from lOy. to 30% by weight based on the 
total weight of the composition. 125 

A funher apph'cation in which the method 
of the present invention is valuable is in the 
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£eld of acid cleaners for copper surfaces, 
whid) cleaners aid the rapid removal of tar- 
nish from copper surface and at the same 
time impart a tarnish-resisting finish to the 
5 cleaned surface. 

When conventional copper tami^ inhibit- 
ors are incorporated into addic cleaning ccHn- 
positions known for use in cleaning copper, 
the oxide-tarnish removing properties of the 
10 acidic cleaning composition are often lost, 
possibly because the inhibitor forms a prO:- 
tecdve layer on the oxide film; consequently 
removal of the oxide film is inhibited. 

Unexpectdly, however, we have found that 
15 application to a copper or copper alloy sur- 
face of a composition ccmprising an acidic 
material having a pK value of not more dian 
5.0, thiourea and the compoimd of formula 
I, quickly removes oxide tarnish from the 
20 treated surface, and, moreover, imparts simul- 
taneously a lasting corrosion-reastant finish to 
the treated surface. 

Accordingly, the present inventicHi provides 
as a further embodiment, a method of con- 
25 raging a surface of copper or copper alloy 
with a solution of an acidic cleaning compo- 
sition comprising an acidic material having a 
pK value of not more than 5.0, thiourea and 
the compound of formula I. 
30 The present invention also embraces the 
acidic cleaning composition compriang an 
acidic material having a pK value not more 
than 5.0, thiourea and the ompound of fosr- 
muia I. The acidic cleaning composition may 
35 be, for instance, in the form of a dry solid 
mixture or in the form of a solution in a 
suitable solvent, particularly water. 

The method of treating the copper or 
copper alloy surface may be advantageously 
40 effeaed using a solution of the acidic clean- 
ing composition according to any of a num- 
ber of <hfferent techniques. For instance, tl^ 
acidic cleaning composition, in ^ form of a 
dry powder may be dissolved in a suitable 
45 solvent, preferably water, to give die desired 
concentration of each of the individual com- 
ponenui of the acidic cleaning ccnnposition and 
the copper surface may then be cleaned by im- 
mersion in iliis solution and have imjKLrted 
50 thereto a tarnish resistance. 

Alternatively, the acidic cleaning compo- 
sition may be applied directly to the cf^per 
surface in the form of a paste, for instance, 
in those cases wherein it is desired to effect 
55 some polishing action, as an aqueous paste 
containing a mild abrasive material. Further- 
more, if it is desired to employ a paste which 
will dry on to the surface after application 
in order to allow subsequent removal by dust- 
60 ing or n^bing, the paste advantageously con- 
tains a proportion of a water-4niscible solvent, 
for instance, an aliphatic alcc^l such as eth- 
anol or iso-propanoL 

As a further alternative, the acidic clean- 



ing composition may be incorporated into an 65 
inen carrier, for instance, a dry, high wet- 
strengdi paper carrier, which after moistening 
with a suitable solvent, especially water, may 
be employed to treat the copper or copper al- 
loy surface. 70 

With reject to the method of copper treat- 
ment involving immersing the surface in a 
solution of the acidic cleaning composition, 
this technique is advantageously efieaed at 
an devated temperature, for instance, a tem- 75 
perature within the range of frran 40° C. to 
the boiling point of the solution, more prefer- 
ably widiin the range of from 40° to 70® C 
The proportion of thiourea in lihe acidic clean- 
ing solution may be, for instancy within the 80 
range of from 0.1% to 10% by weight based 
on the total volume of the solution. Tlie acidic 
material may be present in the addic deaning 
solution f example, in a proportion within 
the rapge of from 0.1% to 25% hy weight 85 
based <hi the total volume of the soludon. The 
third essential ccmpcment of the addic clean- 
ing omiposidon, namely the compound of 
formtila I, may be present in a propordon 
within the range of, for instance, from 0.1% to 90 
10% by wdg^t based on the total volume of 
the sc^udon. 

The period during which the copper sur- 
face may be immersed in the solution of die 
addic cleaning composition depends largely 95 
on such factors as the initial degree of tanush- 
ing of die copper surface and the temperature 
of the solution. However, an immersion time 
within the range of frcHn 30 seconds to 5 
minutes is adequate for most purposes. 1(K) 

If the addic cleaning composition is 
applied to the cof^ surface as a pasce^ for 
example, an aqueous paste or an aqueous al- 
coholic paste, the impoition of thiourea in 
such a paste may for instance, within the 105 
range of from 5%> to 25% by vrcigjit based 
<m the total wd^t of the paste. With regard 
to the addic material, this component may 
be employed, for example, in a propordon 
widiin die range of from 20% to 75% by 110 
weight based on the total weight of the paste. 
The ttdrd essential oxnponent of the paste, 
nanidy the 3 - amino - 1:2:4 - tiiazole is 
desirably emploj^d in a prc^ordon widiin the 
range of fnnn 10% to 40% by wd^t based 115 
on i3ie total weight of the paste. 

In addition to the three essential com- 
ponents described hereinbefore, the addic 
cleaning composition, when employed accord- 
ing to the solution immersion or the paste ap- 120 
plicatioD technique, preferably also contains 
a surface-active agent. Although the surface- 
active agent may be, if desired, a non-ionic 
surface-active agent, such as polyalkylene gly- 
col derivatives of long-chain faxxy amines, or 125 
a cationic surface^active agent, for Instance, 
an alkyl pyridinium halide sudi as ce^l pyrid- 
inium hnmiide, it is preferred to employ an 
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anionic surface-active agenL Examples of pre- 
ferred anionic surface-active agents include 
compounds having the fomiula: — 

II 

ROSOsM 

5 wherein R represents an aliphatic hydrocarbon 
group and M represents an alkali metal or am- 
monium radical. The compound of formula 
II may be, for example, sodium myristyl sul- 
phate, sodium hescadecyl sulphate, potassium 

10 stearyl sulphate, ammonium oleyl sulphate, 
sodium lauryl sulphate, potassium lauiyl sul- 
phate, ammonium or sodium stearyl sii4>hate 
and sodium oleyl sulphate. Odier preferred 
classes of anionic surface-active agents include, 

15 for e3cample, alkali metal alkyl benzene sul- 
phonates such as sodium dodecyl benzene sal- 
phonate and sodium dodecyl naphthalene sul- 
phonate; alkali metal salts of secondary alkyl 
sulphates such as the soditmi and potassium 

20 salts of 2 - eihylhexj'l sulphate; and alkali 
metal and ammonium salts of alcohol sul- 
phates such as tfie sodium, potassixmi and am- 
monium salts of lauryl alcohol sulphate. 
The surface-active agents are preferably pre- 

25 sent in the acidic cleaning composition in a 
proportion of up to 40% by weight based 
on the total wei^t of the composition. More 
preferably, however, the surface-active agent 
is present in a proportion within the range 

30 of from 0.1% to 10%o by wdght based on 
the total weight of die composition. 

Concerning the tedmique by wbich the 
acidic deaning compoddon may be applied 
as a dry powder to an inert carrier, th£ car- 

35 rier subsequendy being moistened before ap- 
plication to the copper surface, the proportions 
of the re^)ecdve craaponents of die powder 
may be, for example, within the followii^ 
ranges: — 

40 Thiourea 5%o to 25 %o by weight 

Acidic material 20% to 85%> by weight 
3 - amino - 1:2:4- 

triazole 10% to 30% weight 

each propordon being based on the total 
45 weight of die dry compostnon. 

A fourth application in which die method of 
the present invention may be put to useful 
effect lies in the field of anti-frceze formula- 
tions. 

50 It is well known that an aqueous medhmi 
containing ediylene glyccrf, commonly employ- 
ed in anti-fr^c formulations, is more cor- 
rosive than is water itself towards certain 
metals or alloys including copper and copper 

55 alloys used in the construction of water dis- 
tribution systems, especially when such metals 
or alloys are present in juxtaposition. 

We have found that by 2:pp)ymg the method 
of the fH-esent invention to anti-frceze formu- 

60 lations in contaa with copper surfaces, pro- 



blems associated with corrosion of the copper 
surfaces and other metal surfaces are grcaUy 
alleviated. For instance, copper corrosion 
products may catalyse decomposition of inor- 
ganic media in contact with the tarnished cop- 65 
per surface and may also induce corrosion of 
metals such as aluminium or iron in ccmtact 
with organic media. 

The aqueous anti-frceze base formulation 
normally ccmtains a water-miscible organic sol- 70 
vent, for instance, an aliphatic alcohol such 
as methanol or ethanol, an alkylene glycol 
such as ethylene glycol or glycerol. The pro- 
portion of the oi]^ic solvent in the anti- 
freeze base formulation is naturally dependent 75 
on climatic conditions, although an (Mganic 
solvem to water ratio within the range of from 
0.1:1.0 to 0.7 :L0 by weight is normally 
sufficient for most purposes. 

The prc^rtion of die compound of formula 80 
I in the anti-freeze base formulation may be, 
far example, within the range of frcMn 0.01% 
to 5% by weight based on the total weight 
of the anti-freeze composition. 

If desired, one or more additional cor- 85 
n>5k>n inhibitors may be employed in the anti- 
frceze compositicHi, for instance, benzotriazole, 
sodium nitrite, sodium nitrate, sodium silicate, 
sodium benzoate, triethanolamine phosphate, 
the sodium salt of 2 - mercaptobenzthiazole, 90 
and metal pho^hates, arsenates, arsenites, 
roolybdates, and/or chromatcs. 

The present invention further provides a 
composition for treating a copper or a copper 
alloy surface comprising an aqueous carrier 95 
and 3 - anuno - 1:2:4 - triazole having ilie 
fomaula: — 

N N 



HC C — 0) 

\ / ^ 

NH 

The aqueous carrier employed in the cwn- 
posxtion of the present invention may be, for 100 
example, water, aqueous alcohol, particularly 
an aqueous alcoholic polish base or other 
aqueous polish base, an aqueous detergent 
base, and aqueous acidic cleaner or an aqueous 
anti-freeze base particularly an aqueous ethyl- 1^ 
ene glycol anti-freeze base. 

l^e following Examples further illustrate 
die present invention. Parts by weight express- 
ed dierein bear the same relation to parts by 
volume as do kilograms to litres. 110 

£XAMPL£ 1 

The following anti-freeze fcmnulation 
(Fc»mulation A) was made up: — 

92.4 parts by weight of ethylene glycol 
2.9 parts by weigbt of trieilianolamine 115 
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1.1 parts of syrupy piio^horic add of 3 - amino - 1:2:4 - triazole. 

(88 — ^90% wdghr/weight H3PO4) The two formulations were Aen tested 

3.0 parts of borax decahydrate under the Ford Motor CcHnpany Glassware 

Corrosion Inhibition Test (Reference No. 
An anti-frccze cxnnposition (Formulation MB — ^BLl — 1). 

The weight loss of each of the metals em- 
ployed in the test are set out in Table 1 : — 



10 



B) was made up which was ^milar to Formu- 
lation A but also contained 0.6 part by weight 



Table 1 





Weight Loss in milligrams/square inch 


Metal 


Formulation A 


Formulation B 


Limits for 
Ford Test 


Copper 


115.5 


0.1 


2.0 


Brass 


6.67 


0.1 


2.0 


Solder 


2.0 


1.7 


4.0 


Sted 


0.4 


0.3 


2.0 


Cast 

Aluminium 


0.6 


3.5 


7.0 


Cast Iron 


1.5 


1.4 


2.0 



15 These results demonstrate well the effi- 
ciency of an anti-freeze composition of the 
present invention in inhibiting the corrosion 
of metals, especially copper, con:^ared with a 
similar anti-freeze composition. 

20 Example 2 

The following aqueous acid cleaning com- 
position was made up: — 

74 parts by weight of water 
15 parts by weight of 325Hmesh diato- 
25 maceous earth ateasive 

5 parts by weight of ethylene glyod 
3 parts by weight of citric add 
2 parts by weight of 3 - amino - 1:2:4- 
triazole 

30 1 pan by weight of thiourea 

A specimen of copper was polished with the 
acid cleaning compositiozL. The deaned ^ed- 
men was then stored in an atmosphere with a 
relative humidity of 50% and at a temp^- 
35 ture of 23^ C. The first sign of tarnishing of 
the cleaned sample was obserycd after 6 
weeks. A control copper sample showed signs 
of tarnishing after only one week. 

Bkample 3 

40 The following aqueous isoprc^anol pdish 
composition was made 1^: — 

15 parts of « - ahmuna 325-me^ 
abrasive 



84 parts of aqueous 20% isopropanol 
1.0 part of 3 - amino -1:2:4- triazole 45 

A bright copper spedmen was policed with 
the polish and after appljdng the polish, the 
poli^ was allowed to dry to a residual powder 
whidi was then removed by light dusting. 

The polished specimen was then stored in 50 
an atmo^here with a relative humidity of 
50% and a temperature of 23^ C. The first 
sign of tami^ng on the spedmen occured 
after six weeks whereas a control specimen 
of copper became tarnished after only one 55 
week. 

Example 4 
A spedmen of bri^t copper foil was im- 
mersed in the following solution: — 

(a) 1.0% wdgjit/vohnne aqueous sohzticm 60 
of 3 - amino - 1:2:4 - triazole having 
a pH value of 6.0 
The immersed specimen was maintained at 
60^ Q for two minutes and then removed, 
washed with distilled water and dried in hot 65 
air. 

resistance to tarnishing of the copper 
specimen was compared with that of a con- 
trol ^edmen, by exposing each of the sped- 
mens to an atmo^here containing 10 parts 70 
per million by weight of hydrogen sulphide. 
The time taken for the cmset of visible tar- 
nish was recorded and the resuhs are set out 
inTaWe II: — 
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Specimen 


Tarnish Time (minutes) 


Control 
Solution (a) 


1 
10 



The results in Table II demonstrate the 
good protection afforded to copper by the 
compositions of the present invention. 

Example 5 
The following solid mixture was made 
up: — 

(a) 80 parts by weight of pentasodium tri- 
polyphosphate 

19.6 parts by weight of sodium dodecyl- 
benzene sulphonatp 

0.4 parts by weight of 3 - amino- 
1:2:4 - triazole 

A 0J% weight/volume aqueous soludon 



was made up from the mixture (a) and the 15 
solution was then heated to 70^ C. Articles 
of nickel silver cutlery were immersed in the 
sc^ution and kept in the hot solution for a 
period of three hours. 

At the end of this time nickel silver cutlery 20 
in the solution (a) was free fn»n tarnishing but 
those in a control soludon under the same con- 
ditions were heavily tarnished. 

Bright copper specimens were heated in the 
respecdve soluti<ms at 70*^ C for 48 hours and 25 
die loss in weight of eadi copper specimen 
was observed at the end of this time. The 
results are sunomarised below: — 



Specimen 


Weight Loss 
(milligrams/square decimetres 


Immersed in control solution 
Inomersed in solution from (a) 


37.0 
5.0 



30 Example 6 

A solid powder mixture was made which 
had the following composition by weight: — 

55 parts of citric add 
15 parts of thiourea 
35 10 parts of sodium lauryl sulphate 

20 parts of 3 - amino - 1:2:4 - triazole 

A lOY, weigh t/volume aqueous solution 
was made up from this powder and heated to 
70° C, A bright copper specimen (1.5 inch 

40 square) was placed in the solution and left 
immersed for 5 minutes. At xht end of this 
time, the sj>ecimen was washed, dried and 
exposed to an atmosphere containing 10 parts 
per million of hydrogen sulphide. The time 

45 taken for the onset of tarnish was 10 minutes 
which contrasts sharply with die time taken 
for the onset of tarnish on a control speci- 
men, namely only 3 miiuites. 

Similar results were obtained when citric 

50 add was replaced by the same amount of tar- 
taric acid or sulpharoic acid, the remaining 
conditions being the same. 
WHAT WE CLAIiVl IS: — 
1. A method of inhibiting the tarnishing of 

55 coi^r or allo;^ of cc^per ccMnprising con- 
tacdng the surface of the copper or alloy 
thereof with a soludon containing 3 - amino- 
1:2:4 - triazole having the formida: — r 



I 

HC 



C — NH^ (0 



NH 

2. A method as claimed in claim 1 wherein 
the sole solvent or the major component of 
the solvent system is water. 

3. A method as claimed in claim 2 wherein 
the major compjonent of the solvent system 
is water, the remainder being acetone or iso- 
propanol. 

4. A method as claimed in claim 3 wherein 
the proponion of 3 - amino -1:2:4- triazole 
is within the range of from 0.05% to 2.0% 
by weight. 

5. A method as claimed in any of the pre- 
ceding claims wherein the solution containing 
the 3 - amino - 1:2:4 - triazole is a polish 
base and comprises a mixture of water and 
alcohol. 

6. A method as claimed in claim 5 wherein 
the polish base contains an abrasive. 

7. A method as claimed in claim 6 wherein 
the abrasive is a-alumina red iron oxide or 
silica, finely divided so that at least 90% by 
weight of the abrasive material will 
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75 



80 
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through a 325-inesh sieve. (B.S.S.) 

8. A method as claimed in any of claims 
1 t0 5 vAereir the solution containing the 3- 
amino - 1:2:4 - triazole is a polish base 

5 containing water as the sole solvent, an ab- 
rasive and one or more anionic or non-ionic 
surface active agents, the proportion of sur- 
face-active agent behig within the range of 
frran 5% to 30% by weight 

10 9. A method as claimed in claim 8 wherein 
a propordcHi of a gelling agent within the 
range of from 0.5% to 5% 1^ weight is also 
pp-esent in ibc polish base. 

10. A method as claimed in any of claims 

15 8 or 9 vf&erein the surface-active agent is an 
alkanolamine or alkali metal salt of a higher 
fatty acid or a cmdensation product of ethyl- 
ene oxide widi an alkyl phenol, a higher fatty 
add or a higher fatty amine. 

^ 11. A method as claimed in dann 8 or 
claim 9 wherein xbc anionic surface-active 
agent is tri - ethanolamine- or sodium scear- 
ate, lauryl sulj^te, sodium dodecyl benzene 
sulphonate or the condensation product of 

25 Titng molatr pn^rtions of ethylene oxide witih 
one molar proportion of ncmyl phenc^ stearic 
add or ihexadecylaminc respectively. 

12. A method as daimed in any of daims 
9 ID 11 wherein a gelling agent vMdi is methyl 

30 cellulose or polyvinyl pyrrolidone having a 
molecular weight in the region, of 40,000 is 
present. 

13. A method as claimed in any of claims 
1 to 4 wherein the copper article is a small, 

35 non-decoradve artide and is contacted with 
the solution by dippii^ for a period of not 
more than five minutes. 

14w A method as daimed in any of claims 
1 to 4 wherein die solution containing ihc 3- 

40 amino - 1:2:4 - triazole is a detergent com- 
position containing a sequestering agent for 
caldum and other polyvalent metal ions. 

15. A method as claimed in claim 14 
wherein the sequestering agent is tetra-sodium 

45 pyr^^osphate, pentasodium tripolyphosf^te, 
di-sodium dihydrogen pyrophosphate, penta- 
potassium tripolyphosphate, sodium or potas- 
sium metaphosphate, ''hexasodium tetraphos- 
jrfiatc" or "hexasodium hexametaphospihate**. 

50 16. A method as* claimed in daim 14 or 
daim 15 wherein the detergent composition 
also contains an ani(Hiic sinface-active agent 
having the formula: — 

ROSO3M 

55 wherein R represents an aliphatic hydrocar- 
bon group and M reoresents an alkali metal 
or anmionium radical. 

17. A method as claimed in daim 16 
wherein the anionic surface-active agent is so- 

60 dium myristyi sulphate, sodium hexadecyl sul- 
phate potassium stearyl ailphate, ammonitnn 
oleyl sulphate, sodium lauryl sulphate, potas- 
snnn lauxyl sulphate, ammonium or sodium 



stearyl sulphate, sodium ole^ sulphate, so- 
dium or potassiinn 2 - ethylhex]^ sulphate or 65 
sodiimi, potassium or ammonium lauryl alco- 
hol sulphate. 

18. A method as daimed in daim 14 or 
claim 15 wiierein the detergent composition 
contains an anionic surface-active agent '0 
vMch is an alaldi metal alkyl benzene sul- 
phonate. 

19. A mediod as daimed in claim 18 
wherein the anionic surface-active agent is 
soditnn dodecyl benzene sulphonate or sodium 75 
dodecyl napbdialene sulphonate. 

20. A method as daimed in daims 16 to 
19 wherein the proportion of the snrface-acrive 
agent is within the range of frmn 10% to 
30%. by weight based on the total weight of 80 
the composition. 

21. A method as claimed in any of daims 
1 to 4 vrfierein the solution is a solution of an 
addic deaning composition comprising an 
addic material having a pK value of not more 85 
than 5.0, thiourea and 3 - amino - 1:2:4- 
triazole. 

22. A method as claimed in daim 21, 
Therein the addic cleaning composition, in 
the form of a dry powder, is dissolved in water 90 
to give the desired concentration of each of 
the individual components of the addic 
deaning composition, and the copper surface 
is then immersed in this solutioiL 

23. A UEiethod as daimed in daim 22 95 
\i^erein the sdution of tilie addic clea nin g 
compo^tion is maintained at a temperature 
within the range of from 40^ C. to 70° C 

24. A method as daimed in any of claims 
21 to 23 wherein the 3 - amino - 1 : 2: 4 - tri- 100 
azole is present in the addic deaning solu- 
tion in a proportion within the range of from 
0.1% to lOV, by wei^t based on the total 
volume of the solution. 

25. A method as claimed in anv of claims 105 
21 to 24 wherein the coj^er surface is im- 
mersed in xb& sohrnon for a period within the 
range of from 30 seconds to 5 minutes. 

26. A method as daimed in claims 21 to 25 
wherein the acid cleaning solution contain* 110 
ing an anionic surface-active agent as defined 
in any of claims 16 to 19. 

27. A method as daimed in claim 26 
wherein the proportion of surface-active agent 
is within the range of from 0.1% to 10% 115 
by weiffht based on the total weig^ of the 
comoositioiL 

28. A method as daimed in any of claims 
1 to 4 wherein the solution containing the 3- 
amino - 1:2:4 - triazole is an antifreeze 120 
composition containing water and a watcr-mis- 
cible OT^anic solvent. 

29. A method as claimed in claim 28 
wherein the wganic solvent is ethylene glycol 
or elyceroL 125 

30. A method as claimed in daim 28 or 
daim 29 wherein the proportion of 3 - amino- 
1:2:4 - triazde in anti-freeze oompo- 



8 



1,222,133 



8 



sition is wkhin the range of from 0.01% to 
5% by weight based on the total weight of 
the ami-freeze composition. 

31. A method of inhibiting the tarnishing 
5 of copper or alloys of copper comprising con- 
tacting the surface of the copper or alloy 
thereof with an acidic cleaning composition 
comprising an acidic material having a pK 
value of not more than 5.0, thiourea and 3- 

10 amino - 1:2:4 - triazole in the form of an 
aqueous paste containing a mild abrasive 
material. 

32. A method as claimed in claim 31 
wherein the paste contains a water-miscible 

15 solvent. 

33. A method as claimed in claim 32 
wherein the water-misdble solvent is ethanol 
or iso-propanol. 

34. A method as claimed in any of claims 
20 31 to 33 wherein the proportion of 3 - amino- 

1:2:4 - triazole is within the range of from 
lOy. to 40% by wei^t based on the total 
weight of the paste. 

35. A method as claimed in any of daims 
25 31 to 34 wherein the acidic cleaning compo- 
sition contains an anionic surface-active agent 
as defined in any of claims 16 to 19. 

36. A method as claimed in claim 35 
wherein the proportion of surface-active agent 

30 is within the range of from 0.1°/ to 10% 
by weight based on the total weight of the 
composition. 

37. A method of inhibiting the tarnishing of 
copper or alloys of copper comprising incor- 

35 porating an acidic cleaning composition com- 
prising an acidic material having a pK value 
of not more than 5.0, thiourea and 3 - amino- 
1:2:3- triazole, into an inert carrier, moisten- 
ing the carrier with wator, and applying the 



carrier to the copper or copper alloy surface 40 
to be treated. 

38. A method as claimed in claim 37 
wherein the inert carrier is a dry, high wet- 
strength paper carrier, 

39. A method as claimed in claim 37 or 45 
claim 38 wherein the acidic cleansing compo- 
sition is applied as a dry powder to the inen 
carrier, the proportion of 3 - amino - 1:2:4- 
iriazole being within the range of from 10% 

to 30^ by weight based on the total weight of 50 
the dry composition. 

40. A method of inhibiting the tarnishing erf 
copper in accordance with Claim 1, substan- 
tially as described in any of the Examples. 

41. A copper or copper alloy surface i^en- 55 
ever treated by a method claimed in any of 

the preceding claims. 

42. A composition for treating a copper or 
copper alloy surface comprising an aqueous 
alcoholic polish base, an aqueous detergent 60 
base, an aqueous acidic cleaner or anti-freeze 
base and 3 - amino - 1:2:4 - triazole. 

43. An acidic cleaning composition com- 
losing an acidic matorial having a pK value 

not more than 5» thiourea and 3 - amino- 65 
1:2:4 - triazole. 

44. An acidic cleaning composition as 
claimed in claim 43 which is in the form of 
a drv' solid mixture. 

45. A composition for treaung a copper or 70 
copper alloy surface in accordance with Qaim 

42 substantially as described in any of the 
Examples. 

W. P. THOMPSON & CO. 
Chartered Parent Agems, 
Coopers Building, Church Street, 
Liverpool 1. 
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